Introduction
Reactive retinal astrocytic tumor (RRAT) is a reactive pseudoneoplastic proliferation of glial cells with a vascular component arising secondary to retinal disease or trauma. A recent analysis identifying common histopathological and immunohistochemical features of these tumors suggested new diagnostic categories based on size that encompass tumors previously termed retinal vasoproliferative tumors and massive retinal glioses [1] . Although there has been some controversy regarding the degree to which vascular or glial cells drive the pathology of these lesions [2, 3] , numerous recent histopathological analyses have identified glial astrocytes as the predominant component even of early tumors [1, [3] [4] [5] . The present case illustrates tumor progression from a focal nodular gliosis obstructing <25% of the vitreous to a massive retinal gliosis, with histological features that further support this disease as a reactive astrocytic process with a minor vascular component. a b Fig. 1 . a Initial funduscopic images showed an elevated inferotemporal white-yellow mass anterior to the equator with retinal pigment epithelium changes, shallow retinal detachment, and extensive retinal exudates from the temporal periphery extending to the macular area. b Ultrasound showed a solid lesion with medium irregular internal reflectivity centered at 3: 30 equator measuring 3.8 mm (height) × 6.3 × 7.0 mm (base).
eyes and fundus examination of the right eye were normal. Examination of the left eye revealed an elevated, white-yellow mass in the inferotemporal retina anterior to the equator, with associated massive retinal exudation in the temporal periphery extending to the macular area as well as a shallow serous retinal detachment ( fig. 1 ) . B scan ultrasonography showed an elevated, solid lesion with medium internal reflectivity measuring 3.8 mm (height) × 6.3 × 7.0 mm (base). Systemic workup for von Hippel- Lindau disease was normal. The patient was diagnosed with a retinal angioma of the left eye. Treatment was deferred until the patient, who was 5 months pregnant at the time of the initial consultation, had given birth. Progressive retinal exudation was observed during the interim phase. The mass decreased in size following photodynamic therapy, and the exudative retinal detachment resolved. Three months later, however, vision in the patient's left eye had declined to counting fingers. She was found to have proliferative vitreoretinopathy with traction retinal detachment of the macula. The patient underwent pars plana vitrectomy with membrane peeling and a second round of photodynamic therapy. In the following 6 years, the patient had recurrent serous and traction retinal detachments with proliferative vitreoretinopathy and underwent three retinal surgeries with silicone oil, scleral buckling, and endolaser ablation of the mass. Still, the mass increased in size to 4.2 × 10.1 × 11.5 mm ( fig. 2 ). Eventually the eye became phthisical and was enucleated.
The enucleated globe measured 22 × 22 × 21 mm ( fig. 3 ). The cornea, measuring 11 × 10 mm, showed a whitish central opacity and corneal scarring with band keratopathy. The anterior chamber contained a proteinaceous material, and there was neovascularization of the iris with associated peripheral anterior synechiae. The optic nerve displayed pseudo Schnabel's cavernous degeneration. The retina was detached and disorganized, with a lobulated whiteyellow 15 × 10 mm mass located inferotemporally. Microscopic examination of the mass revealed calcifications and numerous spindle-shaped cells with bland nuclei and filamentous eosinophilic cytoplasm ( fig. 4 a-d ). There were scattered vascular channels with hyalinized walls within the mass and collagenized fibrovascular tissue under the mass. Hyperplasia, fibrous metaplasia, and osseous metaplasia of the retinal pigment epithelium were also noted. The Ki-67 proliferative index was <5% ( fig. 4 e) , and cells stained positive for glial fibrillary acidic protein (GFAP) ( fig. 4 f) .
Discussion and Conclusions
Based on clinical and histopathological findings, the patient was diagnosed with massive retinal gliosis, a benign retinal glial proliferation. A recent review of numerous retinal glioses found this condition to be a spectrum of diseases that could be divided into three categories based on size and which encompassed tumors referred to either as RRAT [4] or previously as retinal vasoproliferative tumors [6] . These lesions are commonly unilateral and solitary but can also be bilateral, multiple, or diffuse [6] . They are nonfamilial, have no gender predilection, and typically develop in patients around 40 years of age. In early stages these tumors present as yellow-red retinal masses usually located in the inferotemporal pre-equatorial area [1, 6] . These are usually accompanied by massive exudation with or without retinal detachment and may also appear vascular or hyperfluorescent on fluorescein angiography. In later disease stages, including the present case at enucleation, lesions occupy >50% of the vitreous and destroy 90-100% of the retina.
This disease entity has previously been described with numerous terms, each emphasizing either its glial or vascular components. 'Peripheral retinal angiomas' were first described in 1966 by Henkind and Morgan as having a 'Coats'-like appearance' [7, 8] . Diagnoses including 'angioma-like mass' in retinopathy of prematurity [9] , 'retinal angiomatous mass' after retinal detachment surgery [10] , 'neovascular fundus abnormalities' in uveitis [11] , 'peripheral nodular retinal telangiectasis' [12] , and 'angioma-like lesion in sickle cell disease' [13] were all subsequently used to refer to these cases. Shields et al. further characterized this entity clinically in a 12-patient series as 'presumed acquired retinal hemangioma' [14] and later as 'vasoproliferative tumor' [6] . Each of the above terms emphasized vasogenesis as the mechanism driving disease. However, more recent histopathological analyses showed a predominant glial com- showed that even small, early-stage lesions with no prior treatment were predominantly gliotic rather than vascular, suggesting that vasoproliferation is a secondary or associated phenomenon in these tumors [3, 4] . This group proposed 'reactive retinal astrocytic tumor' as a more appropriate term to emphasize the glial component of this entity [4] . The term 'focal nodular gliosis' has also been proposed for early stages of these tumors [1] , while massive retinal gliosis probably represents the advanced stage of RRAT [4, 18, 19] . Recent gene expression profiling revealed that the most significantly upregulated genes in these masses were expressed by reactive astrocytes, while genes associated with Müller cells or angiogenesis were not differentially expressed [1] , supporting characterization of this lesion as astrocytic in nature [3] . Microscopically, these tumors are predominantly composed of pilocytic (hairlike) fibrous astrocytes [1] . These elongated oval or spindle-shaped cells contain varying amounts of fibrillated eosinophilic cytoplasm and show diffuse immunopositivity for GFAP [1, 5, [20] [21] [22] [23] . Previous electron microscopy studies demonstrated features consistent with astrocytes, with absence of the abundant smooth and rough endoplasmic reticulum and interdigitating villous processes characteristic of Müller cells [4, 24] . Rosenthal fibers and eosinophilic granular bodies can also be observed, and negative Alcian blue staining indicates absence of a myxoid acid mucopolysaccharide matrix [1] . Cells in these masses are mitotically quiet, with bland nuclei and low Ki-67 proliferative indices. Lesions are negative for the BRAF-KIAA gene rearrangement and IDH1-R132H mutation known to be associated with central nervous system astrocytomas [4, 25] , further supporting the conclusion that these retinal tumors are not astrocytic neoplasms but rather reactive glial proliferations. Scattered, sclerotic vessels with hyalinized walls stain positive with periodic acid-Schiff. Progressive fibrous and osseous metaplasia of the retinal pigment epithelium eventually forms an outer rim of eggshell calcification [1] .
The case described herein illustrates an example of progression of an RRAT to a massive retinal gliosis. The histological features are consistent with characterization as a reactive retinal gliosis and provide further evidence that the vascular component of these masses is minimal.
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